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[57] ABSTRACT 

A transcutaneous fixation pin includes a threaded por- 
tion with flutes evenly spaced over the circumference 
of the pin at the anterior end of the threaded portion so 
as to perform a tapping operation when the end of the . 
threaded portion penetrates a bone fragment. The flutes 
take the form of a notch creating a cutting edge of the 
tap, with clearance relief being provided behind the 
cutting edge of the tap which approaches the centerline 
of the pin until it reaches the next notch, so as to form 
a clearance angle. In a modification the flutes are dis- 
posed helicoidally in relation to the axis of the thread,, 
with the helix and the thread being pitched in the same 
direction. 

13 Oaims, 2 Drawing Sheets 
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threaded portion with at least one flute at the anterior 

TRANSCUTANEOUS PIN FOR FIXATION OF A end thereof adapted to perform a tapping operation 

BONE PART OR FRAGMENT when said end of the threaded portion penetrates the 

^ . ^ ^ bone part or fragment, is characterized in that the at 

Continuauon of Ser No. 147,039. Jan. 20, 1988, 5 least one flute takes the form of notches creating a cut- 

v?^nf /o« yi^'^^ !? ^ "f."^^!?! '^f" ?^ appUcation Ser. ting edge of the tap across the threading, with a clear- 

No. 06/935,415 filed on Nov. 26, 1986, now abandoned. relief being provided behind the cutting edge of 

BACKGROUND OF THE INVENTION tap which approaches the centerline of the pin until 

It reaches the foUowmg notch, thereby forming a clear- 

Transcutaneous pins have been known for many; 10 ancc angle, 

years and are used in bone surgery, particularly in exter- The presence of the clearance rcHcf permits a tapping 

nal osteosynthesis. Such pins pass through the flesh and: of good quaUty and an easier penetration of the pin into 

bone and, in general, are used with the type of extemali the bone. Furthermore, since the chips do not remain 

skeletal fixation appliances developed by Dr. Ho£F. inside the bone during the procedure and thus present 

mann. These wrtemal skeletal fijwtion appliances com- 15 ^i^tacle to the foUowing cutting edge, the tempera- 

pnse swivd jomto, conncctmg bars, shdmg bars. arUcu. ture rise is much less than with the pins of the prior art 

lanons, and anchorage clamps imcnd^ to hold and! The anterior portion of the threading of the pin may 

posmon the transcutaneous pms. The Hoffi^ exter- take the form of a leading cone, with the flutes defining 

nal fixation devxc« compnsean ass^ ^^"^^'^ thecuttingedgesextendingover the leading cone of the 

placed around a part or member of the human body and 20 ^^^^ ^ 

arranged to hold bones or bone fragments m phice from aricalportion of said threadST 

^T'^T """^ tr^^- Various modifications may be adopted in producing 

° Tlie^are many types of transcutaneous pins on the fo^l^^ f^^^^ 

market today. These pi^ generally comprise a threaded 23 ^^'^^ substantially perpen- 

portion with a tappin^g portion J[Z eTa^aS^lo J.^t't^^T "^'^^ h"^''""; 

^t a thread wtei it is^crewed into a bone part or ^v^ly^^ ^f fl^^ 

fragment Before the pin is instaUed, the bone bone ^^"^'^y *° ^^^f ^h^ead. In a 

fragment is first drilled to the desired diameter, which is Pf=^^"f ^ embodmxoit. the hehx and the thrt^d are 

substantially equal to or greater than the inner diameter 30 Pi^hed m the same direction. The flutmg is preferably 

of the thread. The end of the pin is then inserted in the fccomphshed by grmdmg, after the threadmg with its 

drilled hole and the threaded portion of the pin is^ cone have been made. 

screwed into the hole. During this operation, the tap ^® mvention can be adapted to vanous types of pms, 
provided at the end of the pin cuts the thread in the whether pins requiring a pre-drilled hole or self-drilling 
previously drilled hole. To screw the pin into the hole,: 35 P^}^ lattCT case, the pin advantageously is pro- 
use is commonly made of a chuck engaging a portion of "^^^^ * ^ ^* ^^^^ mdirectly adjacent the 
polygonal cross section, for example a square cross be^nning of the leadmg cone of the thread, 
section located at one end of the pin. In the pins of the mvention hkcwise comprises a transfixing pin in 
prior art. the end of the threaded portion might take ai w^*^^ ^® leading cone of the thread is preceded by a 
form like the point of a drilling bit or take diflerent 40 rodof a diameter equal to or less than the inner diameter 
configurations known to those skilled in the art. ^® threzd of the threaded portion, with said rod 

There is also a type of pin, known as a transfixmg pin, terminating in a flat ogive-shaped drill tip. The flat 

in which the threaded portion is preceded by a rod ogive-shaped tip may have two clearance cutouts 

having a drill tip at its free end. Transfixing pins may be placed opposite each other on its upper portion, 

installed without previously drilling a hole in the bone. 45 Th« ^^t ogive-shaped tip may have a cross section in 

In the case of a transfixing pin, the hole is drilled by the ^^^P^ ^ elongated parallelogram defining two 

extremity of the tip and the thread is tapped by a tap- opposed cutting surfaces, each followed by a surface 

ping portion provided at the begirming of the thread. forming a clearance angle, said cutting and clearance 

The transcutaneous pins of the prior art do not afford surfaces forming together a cutting edge, and the cut- 

a drilling or a tapping of very high quality. As in any 50 *ing surfaces having an elongated spoon-shaped depres- 

drilling or tapping operation, the temperature rises at sion next to the cutthig edge so as to modify the cutting 

the place of the operation, which can cause necroses; angle to bring it to zero or to a positive value, 
and deteriorations in the bone tissues. Moreover, the 

prior art pins do not produce tapped surfaces of good DETAILED DESCRIPTION OF THE 

quality. Tlie surfaces are torn out in places, thus failing 55 INVENTION 
to provide a good quality of anchorage between the 

bone fragment and the pin when the latter has been accompanymg drawmgs show, by way of exam- 
installed. Finally; the prior art pins, by reason of their P^^' several embodiments of the transcutaneous pin 
poor performance in the drilling or tapping operation, according to the invention, 
can cause undue stresses in the bone when they are in 60 In the drawings: 

place. FIG. 1 is a side view showing a first embodiment of 

SUMMARY OF THE INVENTION ' '^tTsw/Sdew showing a second embodiment 

An object of the present invention is to . propose a of a transcutaneous pin, i.e. a transfixing pin; 
transcutaneous pin assuring a drilUng or a tapping of 65 FIG. 3 is an enlarged view of the end of the pin 

good quality, while ensuring a minimal temperatiire rise shown in FIG. 1 as seen at III, in a first embodiment of 

during insertion. a pin installed after the bone has been drilled to a suit- 

The transcutaneous pin for fixation of a bone part or able diameter; such a pin is commonly called a blunt tip 

fragment according to the invention, comprising a half-pin; 
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FIG. 4 is a view similar to FIG. 3 in a second embodi- ance of interference between the drilling and tapping 

ment of a transfijung pin serving additionally to drill the operations in cortical bone of ordinary thickness, which 

hole before making the tapping, and referred to as a would render difficult the correct cutting of a thread in 

self-diilling and self-tapping half-pin; the bone. In this embodimenti the pin includes two 

FIG. 5 is an enlarged view of the anterior end of the 5 symmetrical flutes 30. 

threading of a transfixing pin, in a first embodiment; Alternatively, a transfixing pin such as shown in FIG. 

FIG. 6 is a view similar to FIG. 5, in a second em- 2 may be provided, comprising, like the pin of FIG. 1, 

bodiment; a threaded portion 2, a posterior portion 3 having an 

FIG. 7 is a section view taken along the line VII- annular groove 4 adjacent its end, and a four-sided end 

—VII in FIG. S; 10 portion 5 intended to be received by a feed chuck. 

RG. 8 is a section view taken along the line VIII- The threaded portion 2 includes a thread 6 with a 

— Vm in FIG. 6; leading cone 7 similar to the one detailed in FIG. 3. 

FIG. 9 is an enlarged detail view of the tip of the pin Here again, the tapping flutes 9 may be created by 

of FIG. 2, as indicated by the arrow IX; and means of a circular grinder which is moved tangentially 

FIG. 10 is a section view taken through the tip in IS to the centerline of the pin, starting from the rod 16 

FIG. 9, along the line X — X preceding the truncated cone 7 and entering the thread- 

The transcutaneous pin 1 shown in FIGS. 1 and 3 ing 6. The rod 16 terminates anteriorly in a cutting tip 

comprises a threaded portion 2, which is the anterior 17 adapted to drill a hole, which is shown in more detail 

portion of the pin, and a posterior portion 3 which is in FIG. 9. 

referred to as the smooth portion 3. The pin 1 is a cylin- 20 The tip 17 at the end of the rod 16 of the transfixing 
drical pin of small diameter compared to its length, and pin shown in FIG. 2 has the shape of an ogive 22, the 
the posterior or smooth portion 3 is provided with a ogive having two clearance cutouts 23 in its upper por- 
groove 4 and a four-sided terminal portion 5. The termi- tion (HG. 9). The ogive-shaped tip 22 has some particu- 
nal portion 5 enables use of a chuck to drive the pin 1 larly interesting design features which are seen in FIG. 
into a bone part or fragment, while the groove 4 serves 23 9 and in the cross section of FIG. 10 showing an elon- 
for retention of the chuck. The anterior portion 2 of the gated parallelogram configuration including two cut- 
pin 1 (see in particular FIG. 3) comprises a thread 6 ting surfaces 24 each defining a cutting edge 25 fol- 
whose anterior portion takes the form of a truncated lowed by a clearance surface 26. If the tip is rotated in 
leading cone 7 terminated by a substantially planar face the direction of rotation indicated by the arrow F, it 
8 perpendicular to the centerline of the pin. 30 will be noted that the surfaces 26 defme a sufficiently 

In FIGS. 3, 5 and 6, three flutes 9 are placed 120" large clearance angle to allow for the clearing of chips 
apart over the circumference of the anterior end of the produced during drilling of a bone with the ogive 22. 
pin, to perform the tapping operation. These flutes 9 On the other hand, those skilled in the art wiD note in 
take the form of two perpendicular surfaces 10 and 11, FIG. 9 that the plane surfaces 24 define cuttmg surfaces 
with surface 10 defining the cutting edge 12 of the tap at 35 having a negative cutting angle alpha. In order to mod- 
its free end (see also the cross section of FIG. 7). Each ify this cutting angle alpha and bring it to zero or to a 
of the cutting edges 12 is followed, in the direction of positive value, two elongated depressions 27 are pro- 
rotation of the pm, by a clearance relief 13 which ap- vided adjacent to the cutting edges 25. Thus the cutting 
preaches the centerline of the pin until it intersects the angle alpha may be corrected and selected according to 
surface 11 of the following flute 9. 40 the user's preference by changing the depth of the de- 

The flutes 9 are preferably realized by grinding. The pressions 27. 
grinding operation is performed with a circular grinder The tip of FIGS. 9 and 10, with its ogive shape, its 
moved tangentially over the end of the thread 6. Grind- clearance surfaces 26, and its depressions 27 bringing 
ing of the flutes 9 provides a good surface quality at the the cutting angle to zero or to a positive value, affords 
cutting edge and obviates a subsequent finishing opera- 45 drillings of very good quality compared to prior art drill 
tion. The clearance relief 13 is made in the same manner pins. The ogive-shaped tip is, moreover, especially suit- 
by bringing a grinder up to the end of the pin and rotat- able because it fixes itself in the bone and serves to drill 
ing the latter while bringing the grinder closer to the a hole along an axis with no lateral deviation, 
centerline of the pin. The pin just described with reference to FIGS. 1, 3 

Although the creation of the flutes 9 and of the clear- 50 and 4 can vary between 75 and 200 mm in overall 

ance relief by grinding has given very good results, it length, with diameters ranging from 3 to 6 mm. The 

will be apparent to those sldlled in the art that it may truncated cone typically has an inclination of 12 de- 

also be done by milling or by any other suitable means. grees. 

The type of pin shown in FIG. 3 is used more specifi- The pin according to the embodiment of FIG. 2, with 

cally to be placed in bones in such a position that, at the 55 a central threaded portion, may be of from 175 to 350 

exit from the second cortex, the point of the pin does mm. in overall length, with diameters likewise ranging 

not risk wounding the tissues near the bone. from 3 to 6 mm.. The anterior portion of the pin shown 

In other applications, however, it may be desirable to in FIG. 2, comprising the rod 16, has a diameter equal to 

install a so-called transfixing pin, that is a successively or less than the inner diameter of the thread in the 

self-drilling and self-tapping pin, like those shown in 60 threaded portion 6. For a 3, 4, 5 or 6 mm. pin, the por- 

FIGS. 2 and 4. tion 16 may have a 2, 3, 4 and 5 mm. diameter, respec- 

In FIG. 4, as m the foregoing description, the pin tively. In the case of the pin of FIG. 2, it is advanta- 
includes a thread 6 terminating on a tnmcated conical geous to provide a 6* truncated leading cone, 
portion 7. It nevertheless differs in that the truncated In the several examples given, the threading is a sin- 
cone 7 is connected to a cylindrical portion 28 having a 65 gle thread, but it is of course possible to alternatively 
diameter greater than the inner diameter of the thread, provide multiple threads, the taps passing successively 
which is terminated in turn by a tip 29 of generally in the same tapping flute several times, 
conical shape. The cylindrical portion 28 permits avoid- I claim: 
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1. A transcutaneous pin having a centerline and a tap, 7. A pin of claim 3 wherein the anterior portion of 
said pin for fixation of a bone part or fragment and said said truncated cone is terminated by a fece perpendicu- 
pin having a tap comprising a threaded portion with at lar to the axis of the pin and intended to fit into a hole 
least one flute at the anteri r end of the threaded por. previously dnUed in the bone part 

tion adapted to perform a tapping operation when said \ 8. A pm of claim 3 wherem the l«uimg code of 

anterio^dofthethreadedpor.^^ S^^i^S^t'tL^^^ 

part or fira^ent, with the at least one flute each uUang- termimiting in a flat drill tip having the 

the form of a notch creatmg a cuttmg edge of the tap ghapc of an ogive, 

across the thread, and a clearance reUef being provided 9 of claim 8 wherein the flat ogive-shaped tip 

behind the cutting edge of the tap which approaches the clearance cutouts placed opposite each other 

centerline of the pin untU it reaches the. following notch, its posterior portion. 

thereby forming a clearance angle* wherein said at least 10. A pin of claim 8 wherein the flat ogive^haped tip 

one flute is disposed helicoidally in relation to the axis has a cross section in the shape of an elongated parallel- 

of the thread, with the helix and the thread being IS ogram deflning two opposed cutting surfaces, each 

pitched in the same direction. followed by a surface forming a clearance angle, said 

2. A pin of claim 1 mduding at least two flutes regu- cutting and clearance surfaces forming together a cut- 
larly spaced over the circumference of the pin. ^$ edge, and the cutting surfaces having an elongated 

3. A pin ofclaiml wherein the anterior portion of the spoon-shapcd depression placed next to the cutting 
threading takes the form of a truncated leading cone, 20 edge so as to modify the cutting angle to bring it to zero 
with the flute defining the cutting edge extending over or to a positive value. 

^, , - .f J. * iL^- 11. A pm of chum 3 wherem the antenor portion of 

the Ie«lmg cone of the threadu^ and over ^e begm- ^ ^ ^ 

ning of the central cyhndncal porton of said Areaduig. j„. ^^^^ 

4. A pm of claim 1 wherem the flute takes the form of ^ j ^ 

a notch formed by two substantially perpendicular sur- ^ ^ wherein said leading cone is 

faces. preceded by a portion of generally cylindrical shape 

5. A pin of claim 1 wherein the flute takes the form of located between the truncated leading cone and said 
a notch having a generally rounded shape in cross sec- diju cone. 

tion. 30 13. A pin of claim 12 wherein the diameter of the 

6. A pin of claim 1 wherein the flute has been created cylindrical drilling portion is larger than the inner diam- 
by grinding after the thread with its leading cone has eter of the Thread. 

been made. ♦ • • • • 
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